INTRODUCTION
============

Several studies have shown that 80-96% of patients undergoing transrectal ultrasound (TRUS) guided prostate biopsy reported that they suffered a disturbing pain from this procedure ([@B1], [@B2]). Hence, any anesthetic method is considered to be required prior to TRUS prostate biopsy.

As yet, various anesthetic methods including intrarectal lidocaine gel and periprostatic anesthetic material application have been tried. A method which is easily-applicable, painless and not leading to any additional complication should be chosen as an anesthetic agent prior to TRUS prostate biopsy. Intrarectal lidocaine gel is an easily-applicable method among others. However, factors limiting its efficacy include superficial application, absorption of little fraction of drug into systemic circulation and insufficient penetration to periprostatic tissues. Although periprostatic injection provides an efficient pain control, it has disadvantages including painful application and more frequent complication rates due to additional injections. However, it has currently been reported as a safe, easily-applicable and quite efficient method among all other methods ([@B3]).

In this study we aim to analyze the efficacy of intrarectal ice application as an anesthetic method prior to TRUS prostate biopsy. Besides its antinociceptive effect, ice can slow down nerve conduction, reduce muscle spasm and prevent post-traumatic edema ([@B4]). Ice has been used for relieving various kinds of pains for many years and its efficacy has also been known.

No study is available in literature regarding intrarectal ice application for TRUS prostate biopsy. However, ice is being used for various muscle-skeletal pathologies and some simple surgical procedures.

It has been known that ice has a vasoconstrictor impact on vessels. We are of the opinion that ice could reduce rates of rectal bleeding and hematuria seen after biopsy.

MATERIALS AND METHODS
=====================

The study was designed as a prospective randomized clinical trial comparing two methods during a period of 6 months at the Department of Urology, Faculty of Medicine, University of Kocaeli. Biopsy indication criteria were abnormal digital rectal examination (DRE) and elevated serum PSA levels higher than 4 ng/mL. Inclusion criteria were all patients who were eligible for prostate biopsy. Exclusion criteria for this study included a history of transrectal prostate biopsy; a bleeding diathesis and/or anticoagulant treatment; anal or rectal pathologies such as hemorrhoid, anal fissure or anal stricture; a history of lidocaine allergy; use of analgesic or narcotic drugs; and an inability to rate a visual analogue scale. Oral Ciprofloxacin prophylactic therapy (2x500 mg/day) was used for all the patients 1 day before biopsy and continued for the next 3 days. A Fleet enema was administrated in the morning of biopsy for bowel cleaning. Biopsies were performed with the patient in the left lateral decubitus position using Toshiba SSA-550A ultrasonography machine with 6 Mhz 150º endorectal probe (PVT-651VT) and automatic biopsy gun with 18 gauge biopsy needles by the same urologist.

Ethics committee approved the study and informed consent was obtained from each patient for biopsy and this randomized study. Patients were equally randomized using previously prepared cards in envelopes as group 1 and 2 with 60 patients each. Ice was applied as an analgesic method 5 minutes before procedure to the patients in group 1. Patients in group 2 received 10 ml of 2% lidocaine gel 10 minutes before procedure. No additional analgesia was utilized in any groups. Firstly digital rectal examination was performed, and subsequently analgesic method was administered. Prostate was analyzed in sagittal and coronal sections then diameters of prostate and seminal vesicles were measured. Finally, 12 core biopsies were taken. Blinding could not be possible since all interventions were made by the same urologist and patients were aware of ice application. But the pain scores were assessed by another blinded physician.

The 10-point linear Visual Analogue Scala (VAS) was used to assess the pain score. Scores between 1-3 were considered as mild pain, 4-7 as moderate and 8-10 as severe. The patients were asked the question of "How much pain do you feel in a simple blood draw procedure?" and the score obtained was considered as threshold pain value. One and three weeks after biopsy patients were assessed regarding complications. Pain during the anesthesia and probe insertion were expressed by categorical variables (none, mild, moderate and severe) and during TRUS prostate biopsy by VAS score. SPSS® 13.0 software was used for statistical analyses. Student t-test and Mann Whitney U tests were used for continuous variables and Fisher's Exact Test for categorical variables as statistical methods.

Ice application technique
-------------------------

Firstly, middle finger space of the large size glove was filled with water and taped from its bottom part then frozen ([Figure-1](#f01){ref-type="fig"}). During the anesthesia procedure, ice mould lubricated with Vaseline was inserted into the rectum adjacent to the prostate. Five minutes later, ice mould was pulled out of rectum, which was semi-melted.

Figure 1Ice mould.

RESULTS
=======

A total of 169 patients were evaluated for eligibility. Seventeen patients were excluded because they met the exclusion criteria and thirty-two patients rejected to sign the written informed consent. Finally 120 patients were included into the study ([Figure-2](#f02){ref-type="fig"}). Both groups were similar in terms of abnormal DRE numbers, age of patients, serum total PSA levels, mean prostate volume, mean duration of procedure and mean threshold levels ([Table-1](#t1){ref-type="table"}).

Figure 2Study flow diagram.

Table 1Distribution of 2 groups according to various features (Group 1: ice, Group 2: lidocaine gel). Group 1Group 2p ValueTotal patient number (n)6060 Abnormal DRE number, n(%)15 (25%)19 (31.7%)0.544^\*^Median age (IQR)64.0 (49-80)66.0 (41-82)0.507Median Total PSA (IQR)7.7 (1.2-70.0)6.8 (0.6-29.6)0.152Number of patients with cancer, n(%)24 (40%)18 (30%)0.339^\*^Median Prostate Volume (IQR)53.1 (11.3-153.2)47.4 (16.3-122.9)0.118Number of patients developing rectal bleeding n (%)16 (26.7%)19 (31.7%)0.688^\*^Median duration of rectal bleeding (IQR)0.0 (0.0-10.0)0.0 (0.0-7.0)0.884Number of patients developing hematuria n (%)41 (68.3%)40 (66.7%)1.00^\*^Median duration of hematuria (IQR)1.5 (0.0-14.0)1.5 (0.0-21)0.457Median threshold level (IQR)1.5 (1-4)2 (1-4)0.525Median duration (minutes) of procedure (IQR)7.3 (5.5-10.0)7.0 (5.0-10.5)0.244[^2]

Median pain score was 3.5 ([@B1]-[@B8]) in group 1 (ice) and 5 ([@B1]-[@B8]) in group 2 (lidocaine gel), with significant difference regarding the mean sense of pain during the procedure (p=0.007). Statistical power was calculated as 0.80 with a two-sided 5% significance level and a sample size of 60 patients per group using post hoc analysis (mean±sd group1 and 2 were 3.8±1.5 and 4.6±1.6 respectively).

No difference was detected in pain levels during the probe insertion; however, there was an obvious difference in pain levels during anesthesia between two groups ([Tables 2](#t2){ref-type="table"} and [3](#t3){ref-type="table"}). Distribution of pain level is shown in [Figure-3](#f03){ref-type="fig"}. None of the patients who received lidocaine gel felt pain during the procedure, though 22 of those who received ice felt mild (36.7%), 1 moderate (1.7%) and 2 severe (3.3%) pain ([Table-3](#t3){ref-type="table"}).

Table 2Comparison of pains felt during application of anesthetic method, probe insertion and throughout the procedure between the groups (Group 1:ice, Group 2: lidocaine gel). Group 1Group 2p ValueTotal number of patients6060 Number of patients feeling pain during anesthesia, n (%)25 (41.7%)0 (0%)0.000^\*^Number of patients feeling pain during placement of probe, n (%)18 (30%)27 (45%)0.131^\*^Median pain score felt during the procedure (IQR)3.50 (1-8)5.0 (1-8)0.007[^3]

Figure 3Distribution of pain level during TRUS prostate biopsy. (Group 1:ice, Group 2: lidocaine gel).

Table 3Levels of pain felt during application of anesthetic method in both groups (Group 1: ice, Group 2: lidocaine gel). Pain during the application of anesthetic method n (%)**MethodNoneMildModerateSevereTotal**Group 135 (58.3%)22 (36.7%)1 (1.7%)2 (3.3%)60 (100.0%)Group 260 (100.0%)0 (0.0%)0 (0.0%)0 (0.0%)60 (100.0%)

When the ice group is divided into two groups according to the presence of pain during application of ice, no difference was detected in pain level during the procedure between two groups (p=0.088) ([Table-4](#t4){ref-type="table"}).

Table 4Comparison of mean pain scores during the procedure in ice group according to presence of pain during the ice application. Pain during the application of ice NoneMild to severe**Number of patients feeling pain during the application of ice, n (%)**35 (58.3%)25 (41.6%)**Median pain score during the procedure in ice group (IQR)** ^**\***^3.0 (1-8)4 (2-7)[^4][^5]

Vasovagal syncope developed in one patient from lidocaine gel group. Urinary retention developed in no patient. No difference was detected between groups about presence and duration of macroscopic hematuria and rectal bleeding ([Table-1](#t1){ref-type="table"}). No abundant bleeding requiring treatment developed in patients. 100.000 colony/CFU Escherichia coli were detected in one patient with complaint of dysuria in lidocaine gel group and was treated with antibiotics.

DISCUSSION
==========

Prostate biopsy has been considered as gold standard in diagnosis of prostate cancer since Hodge et al. described TRUS guided systematic sextant prostate biopsy technique in 1989 ([@B5]). TRUS prostate biopsy has a critical role in urological practice and is generally used in urology clinics as an outpatient procedure.

Although TRUS prostate biopsy is well tolerated in most patients, it also causes a disturbing pain ([@B6]). According to the studies, 19-25% of the patients feel moderate or severe pain ([@B7]-[@B9]). Bastide et al. reported in their study that 80% of patients without local anesthesia felt a significant discomfort and approximately half of them underwent less than 6 core biopsy ([@B2]). It was reported that high numbered biopsy protocols increase the possibility of diagnosis of prostate cancer in recent years ([@B10]); however, it is considered that high number of biopsies will cause more pain ([@B11]). Therefore, the requirement of an anesthetic method during prostate biopsy is accepted by many urologists.

Up to now, many protocols have been developed as anesthetic methods and studies performed. Intrarectal lidocaine gel is an easily-applicable and simple method so it is widely being used by urologists. However, factors limiting its efficacy include topical application, absorption of little fraction of drug into systemic circulation and insufficient penetration to periprostatic tissues. Some studies in literature indicate that the effect of lidocaine gel is suboptimal ([@B12]-[@B14]).

Periprostatic neural blockage (PNB) is currently the most popular method in recent studies. Various studies have been conducted about PNB regarding the way, number and amount of local anesthetic infiltration and their efficacy has also been shown ([@B6], [@B15]-[@B20]). But in one study no difference was detected between the periprostatic injection and lidocaine gel groups ([@B21]).

PNB does not ameliorate the pain during the placement of ultrasound probe into the rectum because it is applied afterwards ([@B22]). It has been shown that patients feeling pain during placement of probe also felt much more pain during biopsy and their tolerance decreased ([@B23], [@B24]). Besides, injection may also cause pain in proportion to the number of injections ([@B19]). In a study, application of PNB and intrarectal lidocaine combination was shown to be more effective than PNB alone and this combination method has been recommended ([@B25]).

Numerous studies have been conducted on complications and side effects of PNB, and no statistical difference has been detected between placebo and PNB groups ([@B26]-[@B28]). In a study conducted by Obek et al., no statistical difference was detected about frequency of urinary infections requiring hospitalization although bacteriuria rates were high ([@B26]).

PNB combined with lidocaine gel or alone has been presented as an easily-applicable and safe method, and is currently considered as a gold standard method ([@B3]).

General anesthesia may overcome the pain issue during TRUS prostate biopsy but it should be considered that it is not without risk and it could have a significant impact on manpower and financial resources ([@B3]). There are several approaches that can be used for this purpose including entonox, propofol, midazolam etc. Barbosa et. al. reported in their study that the intensity of postoperative pain was significantly higher in patients who received only propofol. Fentanyl-propofol had no postoperative pain but two cases of intraoperative respiratory depression, possibly due to the interaction fentanyl-propofol, were observed ([@B29]). In consequence of this results, combined local anesthesia is also necessary. Because general analgesia is a complicated treatment due to relatively high costs and the need for operating room conditions, it should only be used in special situations.

Ice has been used as an anesthetic agent for pain related to muscle-skeletal system pathologies and simple surgical procedures for a long time, and its efficacy is well-known. In a review, it was reported that the application of intense cold to traumatic injuries and surgical sites were important steps in 18^th^ and 19^th^ century anaesthesia and local tissue temperature could be brought down by the application of ice and salt by the surgeon ([@B30]).

There are two studies in the literature about anal hypothermia; one of them is a frozen finger made from a surgical glove for local anal hypothermia to treat acute painful prolapsed piles ([@B31]) and the second one is using an anal cooler (a cylindrical plastic device) to reduce pain after rubber band ligation for hemorrhoids ([@B32]). The first study reported that the frozen finger reduced the pain and swelling of painful prolapsed piles. In the subsequent study, no additional benefit was found. No study is available in literature regarding intrarectal ice application for TRUS prostate biopsy.

Ice has some impacts such as slowing down neural conductance, reducing muscle spasms and preventing edema secondary to trauma together with antinociceptive effects ([@B4]). Because of these effects, we analyzed the efficacy of ice application as an anesthetic method prior to TRUS prostate biopsy in this study. Mean pain scores during the procedure were compared among the groups of intrarectal ice and lidocaine gel in this study, and we found significant differences between two groups (p=0.007). Also, no difference was detected between two groups about feeling pain during the placement of probe. These results indicate that intrarectal ice application prior to TRUS prostate biopsy may have an effect on reducing pain during the procedure.

There are two main disadvantages in use of this method which is performed via intrarectal application of ice mould obtained by glove finger. Firstly, because ice is applied before the procedure, its cold effect on tissues decreases over time. In our study, ice mould was applied during 5 minutes intrarectally and then the procedure begun after it had been taken out. Hence, it is obvious that the anesthetic effect would decrease over time after the ice mould is taken out. Secondly, patients felt pain at the time of the ice application. None of the patients that received lidocaine gel as an anesthetic method felt pain. But in the ice group 22 patients (36.7%) felt mild pain, one felt moderate (1.7%) and two patients (3.3%) felt severe pain while ice was placed through anus. After the ice mould was placed, patients reported a sense of coldness which was not uncomfortable during the 5 minutes. The ice group was divided into two groups as painful and painless application of ice mould to explore the possibility of its effect on the level of pain during the procedure then the main pain levels were compared. No significant difference was determined between both groups ([Table-4](#t4){ref-type="table"}).

At the beginning of this study, our opinion was that the complication rates of biopsy would be lowered via intrarectal ice application because of its vasoconstrictor effect on vessels. However, we did not detect any significant difference between groups about duration of rectal bleeding and hematuria after biopsy. We think that this result may be related to using the ice at the beginning of the procedure and its effect decreases overtime. If this cold effect can be kept all along the procedure by using new techniques, its combined use with available methods (ice+lidocaine gel or ice+PNB) or using post-procedure ice for biopsy complications, complication rates may decrease and it may provide additional benefits.

CONCLUSIONS
===========

In conclusion, the ice application seems to be effective to reduce the pain during prostate biopsy. The aim of this study was to show that we can have the benefit of cold effect to reduce pain during prostate biopsy. It should be admitted that our method in this present form is difficult to be considered an alternative to easily applicable lidocaine gel or PNB which is quite effective. Development of new techniques about cold effect or ice can make this method more useful and decrease complication rates. Also, its combined use with available methods may provide additional benefit.
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Pioneering in the urological scenario, the cooling interest was refreshed by the IBJU in an elegant prospective randomized trial assessing intrarectal ice application prior to transrectal prostate biopsy, revisiting ice for its embryonic use of analgesia/anesthesia ([@B33]). In fact, the use of cold as a therapeutic agent has an exciting and long history and hypothermia is receiving unprecedented attention from the medical and scientific communities nowadays.

Since Hippocrates time, cryotherapy has been used for local analgesia, inhibition of local blood circulation and oedema. Baron de Larrey, a French army surgeon during Napoleon's Russian campaign, packed the limbs in ice prior to amputations to render the procedures painless. Freezing temperatures using iced salt solutions was also described producing reduction in tumor size and amelioration of pain in England (James Arnott, 1845-51) ([@B34], [@B35]).

Besides, after brutally applied in the concentration camps, hypothermia became associated with the atrocities exposed at the war trials in Nürnberg and after lying dormant for decades, to date with further improvements in apparatus and imaging techniques we are facing a resurgence of interest in the cooling and freezing properties for medical use, including modern cryosurgery with increasingly growing clinical use in urology, mainly for prostate and kidney cancers ([@B35], [@B36]).

Behind the high-tech establishment, the longstanding ice seems to be "the flavor of the moment", struggling to prove that the simple and primitive might overcome the complex and new.
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